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(54) Microbiological Production of 
Capsular Polysaccharides 

(57) A capsular polysaccharide which 
may be used to prepare a vaccine 
effective against challenge infections* 
such as bovine mastitis Is prepared 
from Staphyfqccus aureus by 



cultivating in a series of stages on 
serum soft agar containingt 
sequentially, anti-Smith diffuse strain 
sera, antlsera to the A-type strains 
produced thereby and isolatfog the 
type strain still showing difhdse type 
growth followed by extracting the 
capsular polysaccharide from the B- 
type strain. 
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SPEClFtCATtON 
Vaccine 

Background of the Invention. 

This Invention is related to application Serial 
5 Number 1 9 5.474, now obandonod. 

Field of the Invention ^ , ^ 

This invenilon reloios a method of producing a 
vaccine for the provomlon and treatment of 
bovine mastitis. 

10 Description of the Prior Art 

In the prior art It Is known to extract a 
polysaccharide which Is called Smith Surface 
Antigen (SSA) or Staphylococcal Polysaccharide 
Antigen (SPA) form the Smith-diffuse strain of 

1& Staphyhccus aufaus (3, iiuttfu:ih liib rttoganl of 
SSA or SPA inducing protection In animals 
against challengo infection with S. aureus strains. 
Thd protoRtlnn InduqnH thurnby, howovnr. In 
specific for the Smith-dlffuse or Smlth-dlffuse-IIIce 

20 strains. The Smith-diffuse or Smith-diffuse-like 
strnini* dro niso ropordod as ainpio typos of 
encapsulated organisms, including Wile/s • 
capsule type strains which are Identical to the 
Smith-diffuse or Smith-dlffuse-liko strains. 

25 In the prior art, the extraction of polysaccharide 
from the capsules of S. aureus strains is required 
to be carried out using the Smith-diffuse strain, 
since encapsulated 5. aureus strains, other than 
the Smith-diffuse on Sqjith-diff use-like organisms, 

30 have not heretofore been Isolated. 

It Is known that the thus extracted reagents are 
not effective In the prevention of bovine mastitis. 

Summary of the Invention 

It is an object of this invention to provide a 

35 method of extracting polysaccharide from 
encapsulated Staphyioccus strains for the 
purpose of providing a vaccine for the prevention 
and treatment of bovine Staphyloccocal mastitis. 
This and other objects of this invention as will 

40 hereinafter become clearer by the following 
description have been attained by immunizing 
bovine herds with a vaccine comprising a capsular 
polysaccharide substance derived from 
encapsulated strains. 

45 Description of the Preferred Embodiments 
Generally, unencapsuiated 5. aureus strains 
produce a compact type colonial morphology In 
the serum soft sugar (SSA) which consist of, e.g.. 
Brains Heart Infusion (BHD madia, agar and 

50 normal rabbit sera, while encapsulated 5. aureus 
strains represent diffuse type growth therein. 
However, diffuse type of encapsulated strains 
convert their colonial morphology to compact 
type growth in the SSA containing homologous 

55 strain antisera, but, do not convert their growth 
type with heterologous strain antlsera. Any 
diffuse type of encapsulated S, Aureus strains 
which exhibit compact type colonial morphology in 
the SSA containing anti-Smlth-diffuse strain sera 

60 will hereinafter be designated as type A. A second 



strain which produce diffuse type colonial 
morphology in the SSA containing anti-type A 
sera, however, produce compact type colonial 
morphology only In the SSA containing 
65 homologous antlsera. the second strains being 
designated as type B, A third strain which produce 
diffuse colonies In the SSA containing anti-type A 
and/or antitype B sera, however, produce 
compact type colonial morphology only In the 
70 SSA containing homologous antlsera, the third 
strain is herein designated as typo C. Similarly, 
typos D. E, F and so on. are designated^ Using 
these serologically different capsulartype strains 
of S, aureus, capsular polysaccharides are 
75 axtructod aa follows. The orgflrtbmo grown on 
Modified 1 10 media, which Is described later, are 
treated with sonic oscillator to obtain capsular 
mntuHttl, thon, colIn nrn romovoH by cnntrlfiiantlon 
therefrom. From the cell surface and capsular 
80 fraction, nucleic acids, proteins and lipids are 
removed by using ribonuclanso, 
deoxyrlbonuclease, chloroform containing 
butanol, acetone and ether. Polysaccharides thus 
obtained induce protection In animals against 
85 challenge Infection with homologous 
encapsulated strains. 

Generally, strains of & epidermldis have been 
. considered as aviruiont to both animals and 
humans. Recently, however, infections caused by 
90 these strains have become a problem, although 
the pathogenic factor causing these infections 
remains unknown. 

After numerous experiments the significance of 
the capsule for the establishment of infections 
95 with encapsulated strains of 5. epidermldis has 
now been recognized which had previousiy not 
been reported. Capsular polysaccharide obtained 
from encapsulated strains of S. epidermldis has 
been found effecth^e as a vaccine for acth/e 
1 00 immunization against Staphylococcal Infections, 
it should be noted that passive Immunization of 
- . mice with hyperimmune rabbit serum prepared 
.with strain ATCC 3 1 432 ISMU 76) of S. 
/ epidermldis, which was Isolated by this 
1 05 investigator, is capable of protecting against^ 
challenge by homologous strains. Also, passive 
protection activity of this rabbit immune serum 
could be absorbed out with the addition of strain 
SMU 76. When strains of 5. epidermldis 
1 1 0 exhibiting mouse virulence also exhibit activity, 
such as the ability to absorb the passive 
protective activity of rabbit anti SMU 76 strain, 
they can be regarded as encapsulated strains of 5. 
epidermldis, 

115 The encapsulated strain of S. epidermldis may 
be isolated from a culture of S. epidermldis strains 
In brain heart Infusion broth, or In such other 
broths as No. 110 broth. 

The culture can be obtained by cultyring said 

120 broth at from 20«C to 40<»C.preferabfV from 
26"C to 37'C. The organisms are then Isolated 
by centrlfuging, preferably at about 7000xg; The 
centrifuging is conducted for from 10 minutes to 
one hour, preferably, 20 minutes. The organisms 

125 may be washed with sterile physiological saline 
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solution if desired. The organisms so recovered 
are then tested for virulent activity by suspending 
the organisms in physiological saline and the 
turbidity adjusted to 1 .0 o.d. . 
5 spectrophotometricaliy at 430 m^u. The cell 
suspension is then diluted at 1 :10 in accordance 
with the plate count method with physiological 
saline. Five tenths mi (0.5 ml) of It is ih|ected 
Intraperitoneally into 5 mice weighing 
1 0 approximately 1 5 gms. When more than 4 mice 
are killed 7 days after the Injection with 5. 
epidermidls strains, these strains are tentatively 
designated as mouse vfrulent 

It Is the virulent strain of S. spidermidls which 
1 5 are useful in the preparation of vaccine of this 
invention. In particular ATCC 31432 (SMU 76) 
strain of 5. epidermidls has been found 
particularly effective as a vaccine source. 
A heat-killed vaccine may be prepared by 
20 preparing a cell suspension from the organisms 
prepared as described previously in a 
physiological saline. The temperature of the kill Is 
not critical so long as it is sufficient to kill the 
organism. Heating to temperatures of ebout 
25 1 2 1 °C for about 1 5 minutes has proven 

satisfactory. The heat-kflled vaccine may be used 
directly for an active immunization or it may be 
used to prepare a vaccine for a passive 
immunization through the use of an appropriate 
30 host animal such as a rabbit from which a 

hyperimmune serum may be obtained by known 
procedures. It is prefe^d to employ the strain 
ATCC 31432 iSMX) 76)^fS. epidermfdfsxo 
prepare the vaccine for either active or passive 
35 Immunization. The structure of this particular 
strain has been demonstrated by 
electronmicroscopy. 

A particularly preferred vaccine comprises the 
capsular polysaccharide associated with the 
40 encapsulated S. epidermidis. The polysaccharide 
may be obtained by culturing the ceils In a 
suitable medium such as Modified 1 1 0 or brain 
heart broth followed by sonic oscillation and 
centrlfuging. The capsular polysaccharides are 
45 contained in the supernatant phase and are 
recovered. 

The dosage of vaccine given to the animal to 
be protected is sufficient to yield the desired 
antibody response. Generally, dosages of from 

50 O.O000 mg/gm to 0.00 mg/gm of body weight 
have proven adequate. Periodic injections with 
the vaccine are necessary to meintain the necessary 
ontibody levels. Tlio vaccine may be given to the 
animal as necessary to induce a suitable antibody 

55 response. These injections may be weekly, bi-weekly, 
monthly, or ovon loss often, provided the desired 
antibody level is maintained in the animal. With 
cows, dosages of about 0.07 mg to 0.1 1 mg/kg have 
proven offoctivo when given twice with 1 4 days 

60 inten^nlng. The prefen^ vaccine is the capsular 
polysaccharide obtained by cutturlng ATCC 3 1 432 
5. opldarmidis or 5. aureus, strains A and B. 

Having generally described the Invention, a 
more complete understanding can be obtained by 

65 reference to certain specific oxemplosp which are 



^ included for purposes of illustration only and are 
* not intended to be limiting unless otherwise 
specified. 

EXAMPLES 

70 Example 1 

A Smith-diffuse strain was cultivated at 37*C 
for overnight In the BHI media. The organisms, 
then, were harvested by centrifugatlon at 
7.000xg for 20 minutes and suspended In 0.85% 
75 of NaCI solution after washing once with 0.85% 
NaCi solution by centrifugatlon. The (tirbldity of 
this bacterial suspension was adjusted to'^l .0 In 
O.D. at 430 m/4 and was autoclaved at 1^r*>C for 
1 5 minutes to produce a "heat-killed" vaccine. 
80 One to 1 .5 ml of the heat-killed vaccine was 
injected Intraveneously Into a rabbit via ear vein 
three successive days for three weeks. Ten days 
after the final injection, blood was taken form the « 
rabbit, and the sera was separated therefrom. 
85 However, when the serum titer was insufficient 
booster Injections were given. The antlsera 
activity was titrated as follows. Test sera was 
filtered using a membrane filter having a pore size 
of less than 0.6 fx. The sera was diluted In a two- 
90 hold dilution system, 1 ;2 to 1 ; 1 28, with 0.859S 

NaCI solution. The Smith-diffuse strain was 
• cultured In the BHI broth at 37«C for overnight, 
then, diluted 10"^ with sterile 0.85% NaCI 
solution. One tenth ml of the above diluted 
95 antisera and 0.1 ml of diluted bacterial^ 

suspension were poured Into sterile test tubes, 
and then, 10 ml of the BHI containing 0.1 6% agar, 
which was maintained at 45 to 50®C after 
autoclaving at 1 2 1 «C for 1 5 minutes, was added 
100 thereto. 

The test tubes were maintained at 4«C for 30 
to 60 minutes to solidify the media. Thereafter, 
these tubes were incubated at 37°C and colonial 
morphologies were determined after 18 to 24 
1 05 hours. Then, the strain jsroduced compact to 
• diffuse colonies in the SSA depending upon the 
entisera concentration, in this test, maximum 
antisera dlfutlon producing compact type colonial 
morphology was made as 1 unit and 2 unlts/0.1 
110 ml of antisera was used for the further testings. 
When unknown strains, encapsulated and diffuse 
type S. aureus, produce compact type growth in 
the SSA containing anti-Smlth-dlffuse sera, these 
were made as type A. When second strain was 
1 1 5 diffused type growth in the SSA containing anti- 
Smith-dlffuse strain sera, heat-killed vaccine was 
made and was Injeqted Into a rabbit for the 
preparation of the antisera. The second strain " 
showed compact type growth only In the SSA 
1 20 containing homologous strain antisera. This typo 
of representative strain was the strain NS58&and 
strains represented similar serological 
characterisltlcs were made as type 6. VWth the 
same procedure, when the third strain was diffuse 
1 25 type growth in the SSA containing anti-type A 
and/or anti-type B. heai-killed vaccine was made 
for the preparation of antisera. This strain produced 
compact type colonies only in the SSA containing 
homologous strain antisera. TJils type of 
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representative strain was the strain NS41D and 
the strains roprosontod simllor a«foloo«fo 
Characteristics were made as ^/pe C. Sim lariy. 
strain of type D which representative strain was 
5 the strain NSaBD. wn» dotormmod. Rooardino the 
type A. B.C and D strains, serological 
heterogeneities were further elucidated by the 
nbsorntlon tosts of the convortlncj activity, diffuse 
to compact type grovyths in the SSA corjtalning 
10 antlsera, by using each type of whole cell. Furtl^er, 
converting activity was regarded M specific anti- 
capsular antibody to each strain. With the 
procedure, new types, type B. C and D were .. 
successfully isolated, however, further types 
1 5 strains, type E, F and G and so on were Involved In 
this invention when these could be isolated. 
These different encapsulated S. aureus strains 
were cultured in the following media. Ten gms 
peptone was dissolved in 50 ml of 3% NaCI 
20 solution at 4*»C for two days. To this dialysate. 50 
ml of pH 7.2. 1 .0 mol of phosphate buffer 
(Na^HPO. and KHJPOJ. 10.0 gms mannit, 2.0 
gms lactose. 5.0 gms K.HPO, and 5.0 gms 
casamino acid were added and autoclaved at . 
25 1 21 *C for 15 minutes. This media was 

designated as (Viodified 110. Encapsulated S. 
aureus strain, e.g.. Smith-diffuse strain was 
cultured In 300 ml of Modified 1 10 broth at 37«C 
forovemight. Rve ml was Inoculated into a Petri 
30 dish containing approximately 20 ml of the 
Modified 1 10 media which contained 1.5% agar 
and cultured at 37«C'for Vemlght The 
organisms were scraped off and were treated 
with sonic oscillator (10 KC) for 5 minutes. Sonic 
35 oscillation did not cause a decrease in living cell 
numbers. The solution was centrlfuged at 
7,000xg for 20 minutes and the supernate was 
transferred into a dialysis bag. The supernate was 
concentrated using polyethylene glycol, 
40 MW«6,000. at 4°C overnight. The concentrated 
material was dissolved at a pH of 7.2, M/1 5 mol 
phosphate buffer, then 50 mcg/ml and 10 mcg/ml 
of ribonuclease and deoxyribonuclease 
respectively were added. The thus treated 
45 materials were kept at 37»C In a water bath for 
30 minutes. The same volume of chloroform 
containing n-butanol at the ratio of 1 :B was 
added thereto. The mixture was shaken 
approximately for 30 minutes and the top layer 
50 was removed after centrifugatlon at 1 ,000xg for 
1 5 minutes. This procedure was repeated until 
the white colored middle layer disappearod.The 
top layer was then dialyzed against a pH of 7.2, 
M/l 5 mol phosphate buffer at 4*»C for overnight 
55 Then. 3% sodium acetate, pH 6.3, was added to 
the thus obtained material to a final 
concentration, and maintained at 4«C for 
overnight after the addition of 5 volume of 95% 
ethyl alcohol thereto. The resulting precipitate 
60 was recovered by centrifugatlon at 1 .OOOxg for 
1 5 minutes and then was redissolved in 3% 
sodium acetate. Alcohol treatment of the 
precipitate was repeated 3 times, and the B 
volumes of acetone were added thereto. The 
65 mixture was agitated and the supernate wasr 



discarded after centrifugation at 1, OOOxg for 5 
minuios. Ethyl other was added to the precipitate 
and then dried. The resulting material was a 
capsular polysaccharide and the preparation was 

70 performed for each typo strain. These 
polysaccharides show different serological 
characteristics for agar diffusion tests, mouse 
protection experiments and absorption tests of 
the converting activity of antlsera. The minimum 

75 protection dose of those capsular polysoccharldes 
for 1 5 to 20 gms mice was found to b^ 5 meg per 
mouse. 

Example 2 . 
Strain SMU 78 of S. opldarrnldls was cultured 
80 and a cell suspension prepared In physiological 
saline having a 1.0 CD. of turbidity. This was 
heated at 121 '•C for 1 5 minutes to produce a 
"heat-killed" vaccine. One ml of this heat-kllled * 
vaccine was Injected Intravenously Into a rabbit, 
85 weighing 2 kg, for a period of three successive 
days a week. Ten days after a regimen of 3 to 5 
week injections, antibody activity of the rabbit 
hyperimmune serum was measured as follows: 
0.5 ml of immune rabbit semm was heated at 
90 56«C for 30 minutes, then a 1 :2 serial dilution 
was made using 0.85% NaCI solution. One tenth 
' ml of the heat-kllled vaccine was added thereto, 
mixed well, left at 37«C water bath for 2 hours 
and then further incubated at A^C for ovemlght. A 
95 bacterial agglutination titer was measured. When 
maximal serum dilution, showing bacterial 
agglutination, was less than 1 :128, further 
injections of the vaccine were administered. 
With strains SIV1U 76 or SMU 76-llke 
1 00 organisms thus obtained, protective activity 
against challenge with these strains could be 
observed by both active and passive 
immunization In mice, showing serological 
homogeneity with each of the other strains, Also, 
1 05 it has already been elucidated that this 

phenomenon was regarded as being due to 
specific substances within the capsule. FMrther, 
the capsular structure of these strains could be 
demonstrated by eloctronmlcroscopy. 

1 10 Extraction of Capsular Polysaccharide 

Ten grams of a peptone were added to 50 ml 
of 3% NaCI solution. After dissolving the peptone 
by use of heat, the solution was transferred into a 
dialysis bag and dialyzed against 950 ml of 3% 

1 1 5 NaCI solution at 4*'C for two nights. To this 
dialysate, 50 ml of 1 .0 M phosphate buffered 
solution, pH 7.2 (Na jHPO,, KH JPO4), 1 0 g mannit, 
2.0 g lactose. 5.0 g KaHPO* were added. The 
mixture was autoclaved at 1 55*C for 10 minutes. 

1 20 This medium was tentatively designated as 

Modified 1 10 broth. Strain SMU 76 was cultured 
In 300 ml of Modified 1 1 0 broth at 37?C for 24 
hours. To 20 ml of Modified 1 1 0 broth containing 
1.5% agar, 5 ml of the above growing cell 

1 25 suspension was poured. The solution was left to 
stand at 37*»C for 24 hours, after which the 
organisms were scraped off. These organisms 
were treated with a 10 KC sonic oscillator for 5 
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minutes. With this treatment, no diminishment of 
viable cell number was observed. These were 
centrifuged at 7.000 for 20 minutes and the 
supematant was transferred into a dialysis bag. 
5 This was centnfuged with polyethylene glycol 
(MWa6,000l at 4**C dialyzed against a 15 molar 
phosphate buffered solution and the solution 
precipitated by the addition of ethyl alcohol. The 
precipitate was redlssolved in a phosphate 
.1 0 buffered solution, a similar volume of chloroform 
and n-butanol, at a ratio of 5:1 • These were mixed 
vrall using a homogeneizer. The white precipitate 
obtained by this treatment was removed using 
centnfugatlon, and the treatment was repeated 
1 S until no more precipitate appeared. After 

deproteonizatlon, sodium citrate was added to the 
water soluble layer at 3% in final concentration. A 
further 5 volumes of ethyl alcohol was added and ' 
the resulting precipitate was- recovered by 
20 centrifuge tlon. 

An appropriate volume of acetone was added 
to the precipitate, mixed well then the 
supernatant obtained by centrifugation was 
discarded. Subsequently* ether was added to the 
25 precipltoto nnd □ similar procnduro was 

performed as mentioned above. Finally, the 
^ precipitate was dried In vacuo. The desired 
polysocchnrldo substance wns thus ohtninod. 
When using a SMU 76-IIke strain Instead of 
30 SMU-76, a polysaccharide substance was still 
similarly Isolated using the above procedure,^ 
It was then confir|ned that the serologlcaf 
properties of the polys^charlde substance thus 
obtained was different from those of capsular 
35 type A, C and D strains of 5. 

With active immunization of 10 meg of this 
polysaccharide substance !n1 5 to 20 gms of 
mice, the animals protected against challenge 
Infection with SMU 76 or SMU 76-Iike strains. 
40 Also, minimal quantitative activity of 

. hyperimmune rabbit serum prepared with SMU 
76 or SMU 76-llke strains protecting in mice 
against challenge Infection with 10^ organisms of 
SMU 76 or SMU 76-iIke strains could be 
•45 completely absorbed with 5 mg of these 
organisms. However, mice Immunized with 
polysaccharide from unoncapsulatod strains of 5. 
epidermidis by the same method as above, were 
not immunized against challenge Infection. Also, 
50 it was noted that mouse protective activity of 
hyperimmune rabbit serum prepared with SMU 
76 or SMU 76-iike strains were not absorbed 
with unencapsulated strains of 5. epidermidls. 

Examples 

55 White cell counts on milk from each of four 
teats from two groups of cows, one group being 
vaccinated against infection and the other a 
control group. The front pair of teats share a 
lymphatic systerh, making the probability of a 

60 second front teat becoming Infected given that 
the first is infected about 0.80. The same Is true 
for the rear pair. A low probability (about 0.4) 
exists of a front to rear Infection. 

Measurements were taken as follows: 



65 Ten days after the initial sample the animal 
• was vaccinated. One week following the injection, 
the second sample was taken. One week 
following the second sample, a third sample was 
taken and a second injection was given. The 

70 fourth and fifth samples were taken 30 and 60 
days, respectively, following the second injection. 

A herd of 1 96 cows at the ReidsvHIe State 
Prison were treated as above described with the 
vaccine of Example 2. It was found that: 

75 1 - The percent of bovine Staphylococcal 
Infection decreased 50% within onq^eek 
following the second Injection while the level of 
infection In the control group remained 
approximately constant, and this condition 

80 prevailed for thirty days. 

"y.^Dne week after the second Injection, the 
level of streptococcus Infection in the vaccinated 
group dropped by approximately 4596 while the « 
level of Infection of the control group remained 

85 constant and this condition prevailed for thirty 
deys after the second Injection exceptfor a slowly 
rising level of Infection in the vaccinated group. 
Thirty days following the second Injection the 
Infection level of the vaccinated group hod risen 

90 from a low of 45% up to 60% of Its previous level 
while the Infection rate In the control group 
romnlnod ossnntlolly constont. 

Having now fully described this Invention, It 
will be apparent to one of ordinary skill in the art 

95 that many changes and modifications can be 
mede thereto without departing from the spirit or 
scope of the invention set forth herein. 

Claims 

1 . A method of isolating a capsular 
1 00 polysaccharide from serologically different 
encapsulated strains oi Staphylococcus aureus 
comprising steps of: 

a. culturing said strain of 5. aureus In a serum 
soft agar which contains anti-Smith diffuse strain 
105. sera; 

. b. isolating a A-type diffusa type strain 
showing a compact type growth in said serum 
soft agar; 

c. culturing said strain of $. aureus in a serum 
1 1 0 soft agar containing entlsera to said A-type strains; 

d. Isolating second strains which still show a 
diffuse type growth in serum soft agar; 

e. culturing said strain of S. aureus In a serum 
soft agar containing entlsera to said second 

115 strains; 

f. isolating a B-type strain which show a 
compact type growth in serum soft agar; and 

g. Isolating a capsular polysaccharide from said 
B-type strains. 

120 2. The method of Claim 1, wherein said 
aureus Is cultured In said serum soft agar 
containing entlsera to said fifth strains;^ Isolating 
fifth C-type strains which show a compact type 
growth in serom soft agar and isolating a capsular 

1 25 polysaccharide from said C-type strains. 

3. The method of Claim 1 , wherein sixth strains 
are Isolated from a culture in said semm soft agar 
containing entlsera to said A-, B- and/or C-type 



strains, and wherein Isolating seventh 0-type 
strains which show a compact growth, from 
serum soft agar containing antiser to said seventh 
strains and Isolating a capsular polysaccharide 
6 from said D-type strains, 

4. A method of producing a heat-kilted vaccl.ne 
from a strain of S. epldemidh ATCC 3 1 432 
which comprises: 

a. culturing said S. epidermidis strain in a 
10 culture broth;. 

b. isolating the cell suspension from said 
broth; and 

c» heat Inactivating said strain and recovering 
said heat-killed vaccine. 
1 5 5. The method of Claim 4, wherein said heat 
Inactivated strain Is injected into a host animal to 
induce an antibody response and the antibody 
containing serum from said host la recovered. 

6. A method of producing a polysaccharide 
20 vaccine characterized by active immunisation 

activity to challenge Infection, which comprises: 

a. culturing an S. epidermidis strain ATCC 
31432 In a culture broth; 

b. isloating the cells from said broth; and 

25 c« subjecting said cells to sonic oscillation and 
deproteonizatlon and recovery of said 
polysaccharide. 

7. The vaccine produced by the method of 
Claim 4. 

30 8, The vaccine produced by the method of 
Claim 5. 

9. The vaccine produced by the method of* 
Claim 6. 

1 0. A method for Immunizing bovlnes against 
35 challenge infection which comprises 

administering to said animal an amount of an 
encapsulated polysaccharide derived from 
epidermldfs ATCC 3 1 432 sufficient to elicit an 
immunizing antibody response. 

40 1 1 . A method fbr Immunizing bovines against 
challenge infection which comprises 
administering to said animal an amount of a heat 
Inactivated encapsulated S. ep/derm/dis ATCC 
31432 sufficient to elicit an Immunizing antibody 

45 response. 

1 2. A capsular polysaccharide when produced 
by the method claimed In claim 1. 

13. A method according to claim t of isolating 
a capsular polysaccharide substantially aa 

SO hereinbefore described. • 

14. A method according to claim 4 or 5 or 6 of 



producing a vaccine substantially as hereinbefore 
described. 

New Claims or Amendments to Claims filed on 13 
55 March 1979. 

Superseded Claims 1 to 14. 

New or Amended Claims: — 

1 . A method of producing a heat-killed vaccine 
from a strain of 5. epidermidis ATCC 31432 ' 

60 which comprises: 

a. culturing said S. epidermidis strain In a 
culture broth; . '* 

b. Isolating the ceil suspension from said broth; 
and 

65 c. heat inactivating said strain and recovering 
said heat-kllled vaccine. 

2. The method of Claim 1 , wherein said heat 
Inactivated strain Is Injected Into a host animal to 
induce an antibody response and the antibody 

70 containing serum from said host is recovered. 

3. A method of producing a polysaccharide 
vaccine characterized by active immunization - 
activity to challenge Infection, which comprises: 

a. culturing an 5. epidermidis strain ATCC 
75 31 432 in a culture broth; 

b. isolating the cells from said broth; and 

c. subjecting said cells to sonic oscillation and 
deproteonizatlon and recovery of said 
polysaccharide. 

80 4. The vaccine produced by the method of 
Claim 1. 

5. The vaccine produced by the method of 
Claim 2. 

6. The vaccine produced by the method of 
85 Claim 3. 

7. A method for Immunizing bovines against 
challenge infection which comprises 
administering to said animal an amount of an . 
encapsulated polysaccharide derived from S, 

'90 ep/cfe/7rr/<//s ATCC 3 1432 sufficient to elicit an 
immunizing antibody response, 
r ' 8. A method fbr immunizing bovines against 
^challenge Infection which comprises 
administering to said animal an amount of a heat 
95 Inactivated encapsulated 5. epidermidis ATCC 
31432 sufficient to elicit an immunizing antibody 
response. 

9. A method according to claim 1 or 2 or 3 of 
producing e vaccine substantially as hereinbefore 
100 described. 
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